An electrophysiological analysis of sleep and respiration of rats breathing different gas mixtures: diaphragmatic muscle function.
The effects of breathing 21% O2, 21% O2 + 5% CO2, 10% O2 + 4% CO2 and 10% O2 on the sleep-waking rhythm, respiratory rate, diaphragmatic EMG, inspiratory (Ti) and expiratory (Te) times were studied in rats. They carried chronically implanted electrodes to permit polygraphic recordings of the ECoG, EOG and dorsal neck and integrated diaphragmatic EMG activity. Average respiratory rates, independent of state of consciousness varied depending on the gas mixture breathed. Sleep-waking times, expressed as percentages, were determined as a function of the gas mixture breathed. Oxygen deficiency caused PS deprivation which was partially alleviated by the addition of 4% CO2. Diaphragmatic EMG activity decreased during PS when rats breathed gas mixtures rich in CO2 but increased when they breathed 10% O2. In general, at a given frequency of breathing, Ti was shorter during PS than during SWS except when rats breathed 10% O2. It is concluded that: (1) regardless of the state of consciousness hypoxia is a more potent stimulus of respiratory rate than hypercapnia, (2) diaphragmatic effort is reduced when rats breathe CO2 enriched gas mixtures but is increased by hypoxia due to changes in upper airway resistance, and (3) low O2 content of an inspired gas disrupts the inspiratory and expiratory off-switch mechanisms, this disruption being prevented by the addition of CO2.